Characterization and developmental expression of a novel sulfotransferase for the biosynthesis of sulfoglucuronyl glycolipids in the nervous system.
Sulfoglucuronyl glycolipids (SGGLs) are temporally and spatially regulated molecules in the developing nervous system. A novel sulfotransferase (ST) from rat brain which catalyzes the terminal step in the biosynthesis in vitro of SGGLs is described. The enzyme catalyzes a transfer of sulfate from 3'-phosphoadenosine 5'-phosphosulfate to a hydroxyl group on carbon 3 of the terminal glucuronyl residue in IV3 beta-glucuronyl neolactotetraosylceramide (GlcAnLcOse4Cer) and VI3 beta-glucuronyl neolactohexaosylceramide (GlcAnLcOse6Cer) to form 3-sulfated glucuronyl glycolipids. The enzyme is highly specific for glucuronylglycolipids (GGLs) and requires the free-COOH group of the terminal glucuronic acid for reactivity. GGL:ST present in the microsomal membranes requires Mn2+ ions and a nonionic detergent, Triton X-100 for activity. The optimal pH is 7.2 with Tris-HCl buffer and Km values were 7 microM for 3'-phosphoadenosine 5'-phosphosulfate and 29 microM for GlcAnLcOse4Cer. GGL:ST was shown to be different from previously well studied galactocerebroside:sulfotransferase for the synthesis of myelin membrane-specific lipid sulfatide. This conclusion was based upon several criteria, i.e. including different requirements of incubation conditions for maximal activity, substrate competition experiments, different effects of heat, dithiothreitol, NaCl, and pyridoxal phosphate, as well as different profiles of expression of activity during development of the nervous tissues. The two enzymes were also partially resolved on a pyridoxal phosphate-ligated agarose column. Studies on the developmental expression of the GGL:ST in the rat cerebral cortex and cerebellum showed that it is not a regulatory enzyme controlling the expression of SGGLs in these neural tissues.